Neuroinflammatory mechanisms of hypertension: potential therapeutic implications.
Inflammation of forebrain and hindbrain nuclei has recently been highlighted as an emerging factor in the pathogenesis of neurogenic hypertension. The aim of this review is to summarize the state of the art in this field and to discuss recently discovered pathophysiological mechanisms, opening new perspectives for therapeutic application. Microglia Toll-like receptor 4 causally links angiotensin II (AngII)-mediated microglia cell activation and oxidative stress within the hypothalamic paraventricular nucleus (PVN). Toll-like receptor 4 can also be activated by lipopolysaccharides. PVN infusion of nuclear factor κB inhibitor lowers the blood pressure and ameliorates cardiac hypertrophy. Ang-(1-7) exerts direct effects on microglia, causing a reduction in both baseline and prorenin-induced release of proinflammatory cytokines. A compromised blood-brain barrier (BBB) constitutes a complementary mechanism that exacerbates AngII-driven neurohumoral activation, contributing to the development of hypertension. PVN and BBB seem to be pivotal targets for therapeutic intervention in hypertension. Recent advances in imaging techniques enable visualization of the inflammatory state in microglia and BBB integrity in humans. AngII type I receptor blockers and AngII-converting enzyme inhibitors are the most likely candidates for controlled randomized trials in humans aimed at amelioration of brain inflammation in the forthcoming years.